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Inttotiuttton 
steroids are widely distributed in nature and play an 
enormous role in the vital activities of living organisms. 
This array of substances are chemically so alike, that it is 
difficult to tell them apart. They have prodigious range of 
different biological and physiological activities. This pro-
mpted the organic chemists to undertake synthetic modifications 
of natural steroids in order to enhance selectivity of certain 
parameters of their biological activity. Synthesis of new 
steroidal analogues and their pharmacological testing have now 
become a major pre-occupation with organic chemists and 
continue to fascinate them the world over. 
Many synthetic steroids have been reported to show anti-
gest<pigens, antimineralo , anticancer anabolic and antimalarial 
activities. They have also been used in treating cardiac 
diseases, skin diseases or disorders, and as inflammation 
2—3 inhibitors . 
In recent years, it has become evident that by modifi-
cation of naturally occurring steroids, it is possible to 
increase or decrease certain physiological properties. These 
observations continue to stimulate research activity in the 
field of steroids with unusual carbon frame work, and uncommon 
substituents at different positions in steroid nucleus. 
Introduction of hetero atom at various sites in steroid 
4—7 8—9 
nucleus , has been reported. Alauddin and Martin-Smith 
and Martin-Smith and Surgue have studied biological activity 
in steroids, possessing N-atom, both of natural and synthetic 
origin. 
Our lab, concerned mainly with the synthesis of organic 
compounds, their iaentification and characterization by 
chemical and spectral studies, has been engaged tor the last 
two decades in the preparation of modified steroids. Synthesis 
of a large number of oxa * , aza * , imidazole and 
benzothiazepine derivatives have been reported. 
As an extension of the work an attempt is made to 
prepare some halo derivatives and oxazolidinethione derivatives 
of steroids. The dissertation gives a brief account of the 
literature, work done and the proposed plan of research in 
the area. 
©laaip^igia ®s9i§ 
SYNTHESIS OF STEROIDAL 
HALO COMPOUNDS 
tiri^eorittcal 
steroids in general have a tremendous potential for 
biological and physiological studies,is a well established 
17 fact. Lately it is observed that halo steroids are also 
important and interesting for the biological studies. 
18 Watanabe et al. have given a systematic account of the 
studies on fluorinated derivatives. This chapter is an 
attempt to give an account of the literature pertaining to the 
halogenation reaction and the use of NBS-BF^ combination for 
the introduction of bromine and/or fluorine into the steroid 
moiety. 
The vicinal fluorobromides (II) have been synthesized 
in high yield by the reaction of olefins (I) with hydrofluoric 
19 
acid (HF) and N-bromosacetamide (NBA) , which was easily 
converted to the fluoro derivatives (lib) by replacing bromine. 
R-CH = CHo _HEZNBA_^ R-CH-CH^ ^ R-CH-X 
F Br F 
(I) (II) (lib) 
X=CH20H, COOH, CH2OAC, 
CH2NO2 
There is another interesting report regarding the 
utilization of NBS and NBA in presence of DMSO and CH3OH. 
The products bromoethers (IV) and bromohydrins (V) are 
obtained from the corresponding alkene (ill). 
• 4. • 
R R Pv J^  R f^  R ^  J^  \ J^  
R^ ^R 3 Br tcH^ ir OH 
( i n ; (iv; (v) 
X = -N / -NH-C-CH, 
Bromofluorides (VII, VIII) have been prepared from the 
21 alkenes and acetylenes by the reaction of HF and N-bromo-
22 
acetamide 
R ^ R R^^ R 
'^C = C HF-NBA ^ c - C:f 
K ^ R R F Br R 
(III) (VII} 
(HF-NBA) 
R-C=C-R R-C = C-R 
F Br 
(VI) (VIIi; 
23—25 Heasley and coworkers have prepared many fluoro-
chlorides (X,XI,XIi; as major products in the reaction of 
methyl hypochlorites with simple, olefins, in presence of BF^ . 
: 5 : 
R ^ R 
C = C 
K^ R 
( i i i ; 
CH3OC1 
\^\l f<^\i i^ B 
(X) CXI) 
> = < " 
CH30C1/BF3 
> 
COCX:H. H F Cl 
COOCH, 
(ix; 
26 
(XII) 
Olah et al. reported that pyridinium polyhydrogen 
fluoride in THE solution is a very good fluorinating reagent 
and prepared a number of fluoro derivatives such as CXIII,XIV). 
R R 
K R 
cm) 
<f7JH(HF)xF" 
THF • > 
R 
R 
(xm; 
Y-N< ^^>lH'^(HF)xF' 
\U 
>f - < 
R, 
(XIV) 
: 6 : 
Haufe and Kleinpeter^^ in order to study the different 
selectivities in bromofluorination reactions, used NBS 
triethylamine trishydrofluoride (Olah's reagent). 
On treating (Z,Z)-cycloocta-l,5-diene (XV) with one 
equivalent of NBS and 5 equivalent of Et^N/SHF in dichloro-
methane or ether at room temperature for 3 hours leads to a 
mixture of three products (XVI-XVIII). 
NBS 
EtoN/3HF 
(XV) 
+ 
/'•"Br 
H 
Br H 
(XVI) (XVII) 
H 
Br H 
(XVIII) 
23 Heasley et al."^ ^ also reported the formation of corres-
ponding haloderivatives (XXII - XXVII) when methyl acrylate 
(XIX) methyl crotonate (XX), methyl isocrotonate (XXl) is 
treated with a mixture of hypochlorite and BF^. 
• 7 • 
= c< 
H 
C^OOCH, 
+ CH3OCI 
BF, 
CH3OCI 
R, CI 
1 ^ I 
R_ - C - C - COOCH^ 
2 I I J 
F H 
Ri 
(XIX; H 
(XX) CH, 
(XXI) H 
H 
H 
CH, 
(XXII) H H 
(XXIII) CH3 H 
R. CI 
R^ - c - c - CCXX;H^ 
2 , 1 3 
CX;H3 H 
R. 
Ri 
R2 - c 
CI 
OCH^ 
I ^ 
- C - COOCH, 
I 
H 
R, 
(XXIV) H 
(XXV) 
H 
CH3 H 
(XXVI) 
(XXVII) 
H 
CH, 
H 
H 
1. /CI 
c- c< 
.H 
'C-OCH, 
(xxvm) 
It is suggested that an intermediate cyclo chloronium 
ion (XXVIII) is formed, which undergoes nucleophilic attack 
of BF3 or OCH3 to give fluoro chloro derivatives or the 
chloro methoxy derivatives, respectively. 
: 8 : 
Treatment of gualazulene (XXIX) with N-bromosuccinimide 
28 in hexane gave exclusively 3-bromo compound (XXX; 
NBS 
Hexane 
( XXIX ) ( XXX ) 
Bromination of quinolines (XXXI) and its substituted 
derivatives by N-bromosuccinimide in H2SO, occurred exclusi-
vely on the homo cyclic ring. The mono, di and tri-bromo 
compounds (XXXII) are obtained 29 
(Br)1^3 
NBS 
H2SO4 
( XXXI ) ( XXXII ) 
Bromination of ester (XXXIII and XXXIV) R = H, by 
Br-AcOH gave 72% (XXXV, XXXVl), Bromination of (XXXIIl) by 
N-bromosuccinimide gave the product (XXXVII) in which bromi-
nation occurs at the side chain carbon. Similarly, the 
pyrimidine derivative (XXXIV) gave the corresponding bromo 
derivatives (XXXVIIl) and (XXXIX) in high yield^^. 
• 9 • 
N'^^(CN)C02Et ^^CBr(CN)C02Et 
H 
R = H (XXXIII) 
R = Br (XXXV) 
R2 
""y^m 
1 ' L 
R ' ^ N ^ C (CN) COgEt 
R"^  = H (XXXIV) 
R^ = Br (XXXVI) 
R^J 
R2 
^j|Xx:Br2CN 
( XXXVII ) 
R2 
r ^ j^ lJ<:::j^ CBr(CN)C02Et 
(XXXVIII) 
(XXXIX) 
31 Mistry et al. reported that brominated indoles and 
brominated benzimidazoles (XLV - LIII) are formed in very 
high yields and with substantial regio selectivity from (XL-
XLIV) by use of a reagent system consisting of N-bromo-
succinimide and silica gel in CH^Cl^. 
NBS 
CHQCXO 
. ^ ^ ^ ;^"3 
B^ Br^ ^^ ::^ -"^ N Br 
R = CH3 (XL) (XLV) 
H 
(XLV I) 
R = CHgCN (XLI) 
: 10 
(XLII) 
(XLIII) 
HgCN 
NBS 
NBS 
NBS 
R = H (XLIX) 
R = Br (L) 
(XLIV) (LIII) 
Aromatic amines (LIV) were monobrominated by stirring 
with N-bromosuccinimide in DMF at room temperature for 24 
hours. Thus ortho and para nitroaniline gave 97% and 87% 
bromides (LV) and (LVI) respectively. Hence a mild selective 
: 11 : 
32 
mono bromination of aromatic amines is achieved 
( LV ) ( LIV)) ( LVI ) 
The s e l e c t i v e bromination, under mild condi t ions of aromatic 
amines by t rea tment with N-bromosuccinimide in DMF at room 
33 temp, has fu r the r been explored , In the mono bromination 
the reagent gives the p-bromo d e r i v a t i v e s (LIX) predominantly. 
With the para pos i t ion occupied mono bromination occurs at 
ortho pos i t i on (LX). Pro tec t ion of amino group i s not 
necessary and y i e l d s are genera l ly higher than 80%. 
( LVII ) 
NBS 
NBS 
: 12 : 
Bromination of 2-methyl-4H-pyrido[l,2-a]pyrimidine-4-
one (LXI) with N-bromosuccinimide in presence of benzoyl 
peroxide yields mainly the nuclear brominated products (LXII) 
NBS 
BZ2O2 
0 
r^^^^Nr^^^r' Br 
i^^^Me 
( LXI ) ( LXII ) 
Bromophenothiazinones (LXV,LXVI) were prepared in-'N^  8951^  
yield by N-bromosuccinimide bromination of (LXIII, LXIV) in 
35 presence of benzoyl peroxide 
NBS 
BZ2O2 
a) H (LXIII) a) H (LXV) 
b) Me (LXIV) b) Me (LXVI) 
Bromination of pyridones (LXVII) R = Me, Et, Bu .by 
dioxane dibromide or N-bromosuccinimide gave mixture contain-
ing (DCVIIi;, (LXIX) and (LXX) 36 
: 13 : 
^ " ^ 
I 
R 
NBS 
I 
R R 
/ 
R 
(LXVIII) (LXIX) 
37 
(LXX) (DCVII) 
Victor L. Heasley and coworkers^' synthesized a number of 
bromo derivatives such as 3-bromo-4-methoxybutan-2-one (LXXVIl) 
2-bromo-3-methoxy-l-phenylpropan-l-one (LXXVIIl), 3-broino-4-
methoxypentan-2-one (LXXIX), 3-broino-4-methoxy-4-methylpentan-
2-one (LXXX), 2-bromo-3-methoxypropanai(LXXXl), 2-bromo-l, 1, 3-
trimethoxypropane (LXXXIl), methyl-2-bromo-3-methoxypropanoate 
(LXXXIII) and methyl-3-bromo-2-methoxypropanoate (LXXXIV). 
These were obtained by treating the a,^-unsaturated carbonyl 
compounds (LXXI - LXXVl) with N-bromosuccinimide in methanol 
with sulphuric acid. 
R. 
•C = C NBS,CH30H,H2SO^ 
R, 
> R 
OCH^ Br 
/> O 
R. 
OLEFIN NAME 
f^i» ^ 2 * ^3 ~ ^ ' 4 ~ 3 
(Methyl v i n y l ketone)(LXXI) 
^ 1 ' ^^2* ^3 ~ ^ ' ^4 Ph 
(Phenyl vinyl ketone)(LXXII) 
PRODUCT 
^1*^2*^3 ~ ^* ^4 ~ ^ ^3 
(LXXVIl) 
Rj^ ,R2,R3 = H; R^ = Ph 
(LXXVIIl) 
: 14 : 
R2 = CH3; R-^  = R3 = H; R4 = CH3 Rj^=CH3;R2=R3=H; R4=CH3 
(Trans-3-penten—2-one3 (LXXIII) (LXXIX) 
R-i—RQ—CHoJ Ro—Hj R^—CHo 
Mesityl oxide (LXXIV) 
Rj_=R2=CH3; R3=H; R4=CH3 
( LXXX ) 
Rj^ » ^^2' ^3* ^ 4 ~ ^ 
Acrolein (LXXV) 
Rj^,R2,R3,R4 = H (LXXXI) 
CH30CH2CHBrCH(OCH3)2 
( LXXXII ) 
Ry R2» R3 = H; R4 = OCH, 
Methyl acrylate (LXXVI) 
R,. R^ » R^ — Hj n. . — OCH-1' 2 3 ' 4 3 
(LXXXIII) 
BrCH2CH(OCH3)C02CH3 
(LXXX IV) 
Treating the compound (LXXXV) with N-bromosuccinimide 
gave the corresponding mono and dibromo derivatives (LXXXVl) 
and (LXXXVIi;^®. 
19 O 
|] NBS ^f >| ^ " ^ 
— NMeN = C H - ^ ^ 
Me NMeN=CH 
(LXXXV) (LXXXVl) 
: 15 
NMeN=CH 
39 
(LXXXVII) 
Stephen et al."' reported 2-bromo-5-acetoxy—1,4-nephtho-
quinone (LXXXIX) which is obtained on treating 1,5-diacetoxy 
naphthalene (LXXXVIII) with N-bromosuccinimide, water and 
acetic acid. 3-Broino-5-acetoxy-l,4-naphthoquinone (XCI) is 
obtained from reaction of 1,8-diacetoxynaphthalene (XC) with 
N-bromosuccinimide, 1-Nephthylacetate (XCIl) and 1-nephthol 
(XCIII) gave 2-bromo-l,4-nephthoquinone (XCV), which is also 
the product upon reaction of 2-aceto-l-naphthol (XCIV). 
•1 R 
NBS 
OAc, R = H, R " = OAc R = Br, R = H, R'« = OAc 
(LXXXVIII) (LXXXIX) 
R = OAc, R « OAc, R'« = H (XC) R = H, R = Br, R'* = OAc (XCI) 
R Q 
NBS 
R = OAc; R = H; (XCIl) 
R = OH; R-"- = H (XCIII) 
R = OH; R"*" = Ac (XCIV) 
(XCV) 
: 16 : 
Recently N-bromosuccinimide and other N-halo reagents 
have been utilized for the preparation of halo derivatives 
(XCVII, XCVIIi; from the corresponding alkenes (XCVl) in 
40 presence of BF^ . The compounds were formulated on the basis 
41 
of spectral properties 
MBS/ BF3 
• > 
CH2CI2 
(XCVI) (XCVII) (XCVIII) 
The products bromofluoride (XIV) and bromosuccinimidyl 
adduct (XCIX) are easily separable owing to the difference 
40 in the polarity of the two compounds. Heasley et al. have 
used the reactions of various N-halo amine, N-halo amide and 
N-halo imides with alkenes for the preparation of halofluorides 
and N-halo adducts . The reaction in general can be represented 
as shown below. 
A 
(III) (XIV) (XCIX) 
Y = Halogen 
: 17 : 
S. Ahmad treated 10-undecanoate (C) with N-bxomo-
succinimide in presence of BF^-etherate at room temperature 
and reported the formation of two products (CI) (CIl), which 
were isolated with silica gel column ichromatography. 
CH2 = CH-(CH2)8-C0pCH3 
( C ) 
CH2CI2 NBS/BF. 
CH2-CH-(CH^)g-C00CH3 
Br F 
(CI) 
I 
CH2-CH-(CH2)8COOCH3 
Br N ^ 
(CII) 
S. Ahmad also treated octadec-(9Z)-enoate (CIII) with 
N-bromosuccinimide in presence of BF^ at room temperature. An 
oily mixture is obtained, which on fractionation over silica 
gel column gave two products (CIV) and (CV). 
H3C-(CH2)7-CH = CH-(CH2)y-C00CH3 
(cm) 
NBS/BF. CH2CI2 
H3C-(CH2)7-CH - CH-(CH2)7-C00CH3 H3C-(CH2)7-CH - CH-(CH2)y-C 
F/Br Br/F ^ A Q Br / , CH3O 
( CIV ) ( CV ) 
: 18 : 
He also reported that methyl-9-hyc[roxyoctadec-cis-12-
enoate (CVI) on treatment with N-bromosuccinimide and BF^ iri 
CH^C1„, followed by column chromatographic separation on 
silica gel afforded (CVIl) and (CVIIl) as major and minor 
products, respectively. 
H3C-(CH2)4-CH=CH-(CH2)2-CH-(CH2)7-C00CH3 
(CVI) OH 
NBS/BF3 CH2CI2 
H-C-(CH„).-CH-CH CH-CCHo)7-C00CH-
Br ^ C ^ 
+ 
(CVII) 
H3C-(CH2)4-CH CH-(CH2)2-CH-(CH2)7COOCH3 
k Br/ -' °" 
°ot. 
(CVIII) 
On treating methyl ricinoleate (CIX) with N-bromo-
succinimide/BF3 etherate, two products were obtained (CX) 
and (CXI). 
: 19 : 
H3C-(CH2)5-CH-CH2-CH = CH-CCH2)yC00CH3 
.°" (CIX) 
INBS/BF3 
CH2CI2 
Br 
H3C-(CH2)p,-CH CH-(CH2)7C0CX:H3 
0 
(cx; 
H-^C-CCH^) ^ -CH-CH„-CH 
OH 
-61. 
CH-^CH2)y-COOCH3 
(cxi; 
.42 The following Table gives the spectral values reported for 
some of the significant compounds. 
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Modified steroids are well known to have manifold bio-
logical activities. With this aim our lab has been engaged 
in the synthesis of modified steroids, specially in choles-
15 43 
tane and stigmastane series to provide improved method, 
with better understanding for the preparation of compounds, 
with similar structures where ever required. 
The report that NBS/BF-, combination has been successfully 
40 
used for the preparation of halo derivatives prompted us to 
investigate the reaction on steroidal substrates. For the 
initial part of the study, some easily accessible steroidal 
alkenes were chosen, which include cholest-5-ene (CXII), 
3p-hydroxycholest-5-ene' (CXIIl), Sp-acetoxycholest-o-enc 
CCXIV;, 3p-hydroxyc?stigmast-^-ene (CXV) and 3|B-acetoxy-
stigmast-5-ene CCXVl). 
The characterization of compounds thus obtained is based 
on the spectral properties and chemical transformation in a 
few cases. 
CsHi? 
(CXII) 
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^8^17 
AcO 
CgHj_7 
(CXIII) (CXIV) 
910^ 21 
AcO 
^lo"21 
(OCV) (CXVI) 
Reaction of cholest-b-ene (CXIJ) with N-bromosuccinlmide and 
borontrifluorlde etberate : 
Cholest-5-ene (CXIl) was treated with N-bromosuccinimide 
and boronctrifluoride etherate in CH2CI2, at room temperature. 
Stirring was done for 8 hrs, and the reaction progress was 
monitored by T.L.C.. After the completion of the reaction, the 
reaction mixture was worked up. Fractionation by silica gel 
column chromatography finally yielded two compounds (CXVII) and 
: 26 : 
(CXVIII) as non-crystallizable oils, referred as oil k^ and 
o i l f<2» 
r 
?8"l7 
(CXII) 
WloCio NBS/BF3-Et20 
CoH 8"17 CoH 8" 17 
(CXVII) (CXVIII) 
Characterization of the oil Aj^  and oil A^ as 7^-bromocholest-
5-ene (CXVII) and 4a-bromocholest-5-ene (CXVIIl) respectively : 
The oil A, was analysed for C^ yH.p^ Br (+ve Beilstein test). 
The I.R, spectrum of the compound exhibited bands at 1600(C=C),73 
cm (C-Br). The H-NMR spectrum exhibited signal at d 5.2m(lH, 
: 27 : 
Wl/2 = 6Hz, vinylic proton). A multiplet at d 4.3 integrating 
for one proton was assigned to C7-aH, Methyl signals were 
observed at d 1.02 (CIO-CH3), 0.7 (CI3-CH3), 0.9, 0.81 (other 
methyl protons). 
The above data can be rationalized by the two structures 
CCXVII) and (CXVIII) equally well. The distinction is based 
on the comparative n.m.r. values of the two compounds isolated 
in the same reaction. Oil A2 gave the following spectral 
values. 
I.R. : 1600 (C=C), 770 cm"""- (C-Br). 
•"•H-NMR : a 5.3 m(lH, Wl/2 = 7Hz, C6-vinylic proton), 4.1 m 
(IH, C4-^H). 
The structure (OCVIl) for oil A, is preferred over the 
T-bromo derivative (CXVIlO on the basis of the following 
facts. C7-aH being homoallylic appears at 5 4.3 slightly 
lower field as compared to the C4 proton in (CXVIII) at d 4.1 
in the oil A2« Further the signal for vinylic proton in oil 
A, (CXVII) is comparatively sharp than the same signal in 
case of oil Ag (CXVIII), where it is broad. Therefore oil A, 
is characterized as 7p-bromocholest-5-ene (CXVIl) and oil A2 
is formulated as 4a-bromocholest-5-ene (CXVIII). This formu-
lation finds support by the nature (multiplicity) of the C3-aH 
in the corresponding bromo compounds obtained from 3p-substi-
tuted cholest-5-ene. It is pertinent to mention that the 
: 28 : 
N-bromosuccinimide addition product is not obtained in this 
case as observed in other cases. 
Reaction of 3g--hydroxycholest~5-ene, (CXIIl) with N-bromo-
succinimide and borontriflouride etherate : 
3^-Hydroxycholest-5-ene (CXIII) in dichloromethane was 
treated with N-bromosuccinimide and borontrifluoride etherate 
at room temperature for 8 hrs. Final work up in the usual 
manner and column chromatography afforded non-crystallizable 
o i l s B, and B^* 
r 
^8^17 
(CXIII) 
CHgClgi NBS/BF3-Et20 
CQHJ_7 
(CXIX) 
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Characterization of the oil B, as 3p-hydroxy-7p-bromocholest-
5-ene (CXIX) : 
The oil B, was analysed for C^JH.^BT (+ve Beilstein test). 
Its I.R, spectrum gave broad bands at 3400 ( OH), 735 cm" 
(C-Br). H-NMR spectrum of the compound displayed a multiplet 
at d 5.3 (Wl/2 = 6Hz) for one proton and was assigned to C6-
vinylic proton. Two multiplets appeared at d 4,5 (Wl/2 = 16Hz) 
and 3.7 (Wl/2 = ^ z ) , for one proton each, were assigned to 
C3-aH and C7-aH, respectively. Methyl signals were obtained 
at d 1,15, 0,85, 0,80, 0.65. Therefore in accordance with the 
spectral properties the oil B, can be characterized as 3p-hydro-
xy-7^-bromocholest-5-ene CCXIX). 
Characterization of the oil B2 as 3p-hydroxy-6N-succinimido-
5-bromo-5a--cholestane (CXX) : 
The last fraction was analysed for CoiH.gBrNO- (+ve 
Beilstein test). Its I.R. spectrum showed bands at 3400 cm" 
(OH), 1220 (C-N). Other bands at 1715 and 740 cm" , clearly 
indicate presence of (C=0) and (C-Br). Its H-NMR spectrum 
exhibited a broad multiplet at 5 4,5(Wl/2=16Hz, axial, A/B trans) 
integrating for one proton was assigned to C3-aH. A multiplet 
appeared at d 3,7 (Wl/2 = 6Hz, equatorial) for one proton was 
assigned to C6-aH. Another multiplet displayed at d 2.8 
: 30 : 
integrating for four protons were ascribable to methylene 
protons of succinimido moiety. Other methyl proton signals 
are observed at d 1.12, 0.7, 0.8, 0.89. On the basis of above 
data oil B^ is tentatively characterized as 3p-hydroxy-6N-
succinimido-5-bromo-5a-cholestane (CXX). 
Reaction of SS-acetoxycholest-S-ene (CXIV) with N-bromo-
succinimide and borontrifluoride etherate : 
3p-Acetoxycholest-5-ene (CXIV) was treated with N-bromo-
succinimide and BF^-etherate, under conditions described 
earlier. Usual work up, followed by column chromatography 
afforded two products as non-crystallizable oils D, and D2. 
^8^17 
A C Q 
( CXIV ) 
CH/pClo NBS,BF3-Et20 
CgHj_7 
{ CXXI ) ( CXXII ) 
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NaOH» MeOH 
NaOH, MeOH 
^8^17 
(CXIX) (cxx) 
Characterization of the oil D, as 3p-acetoxy-7p-bromocholest-
5-ene (CXXI) : 
The oily compound D,. was analysed for C^^W^JO^T (+ve 
Beilstein test). The I.R. spectrum displayed absorption bands 
ft 1 
at 1710, 1240 (-O-C-CH3), 1620 (C=C), 750 cm" (C-Br). The 
H-NMR spectrum showed a broad singlet at ^ 5.6 integrating 
for one proton was assigned to C6--vinylic proton. A multiplet 
appeared at d 5.1 tWl/2 = 17Hz, axial) for one proton and was 
assigned to C3-aH. A multiplet signal at d 4.35 (Wl/2 = 4Hz, 
axial) integrating for one proton was assigned to C7-aH. Another 
singlet was observed at d 2.1 for acetate methyl orotons. Other 
methyl signals were observed at d 1,0, 0.91, 0.81 and 0.7. 
On the basis of the above spectral data and chemical composition, 
the oil D, , was formulated as 3p-acetoxy-7p-bromocholest-5-ene 
(CXXI). This finds support by its chemical transformation to 
the corresponding 3^~hydroxy derivative (CXIX) with methanolic 
KOH. 
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Characterization of oil D^ as 3§-acetoxy-6N-succinimido-5-
bromo-5a-cholestane (CXXIl) 
The oil D^ was analysed for C^ j^ H^ ^^ BrNO^  (+ve Beilstein 
test). Its I.R. spectrum exhibited bands at 1740, 1235. 
0 
(-O-C-CH3), 1705 (>C=0 of succinimido group), 1220 (C-N) and 
825 cm" (C-Br). The H-NMR spectrum showed a multiplet at 
d 5.2 (WI/2 = 17Hz, axial, ring A/B trans), integrating for 
one proton C3-aH. Other multiplet at d 4.2 (Wl/2 = 6Hz, equa-
torial), for one proton can be attributed to C6-aH. Another 
multiplet at d 2.75 is ascribable to four methylene protons of 
succinimido moiety. A singlet at d 2.0 was observed for acetate 
methyl protons. Other methyl protons appeared at 5 1,2, 0.9, 
0.8 and 0.65. The above data can be rationalized by considering 
the structure as 3p-acetoxy-6N-succinimido-5-bromo-5a-cholestane 
(CXXII) for oil D2. This formulation finds support by its 
chemical transformation to the corresponding 3p-hydroxy deri-
vative (CXX), with methanolic KOH. 
Reaction of 36-hvdroxvstiamast-5-ene (CXV) with N-bromo-
succinimide and borontrifluoride etherate : 
3p-Hydroxystigmast-5-ene (CXV), when allowed to react with 
N-bromosuccinimide in presence of borontrifluoride etherate at 
room temperature afforded, an oil. After column chromatography 
two products as non-crystallizable oils E, and E^ were obtained. 
: 33 : 
^10^21 
NBS/BFg.EtgO 
CHoCi-o 
9io^i 910H21 
(cxv) (CXXIII) (CXXIV) 
Characterization of oil E, as 3^-hydroxy~7^-bromostigmast-
5-ene (CXXIII) : 
The oil E, was analysed for CggH^^OBr.(+ve Beilstein 
test). Its I.R. spectrum exhibited bands at 3400 C-OH), 1640 
(C=C) and 830 cm" (.C-Br), The H-NMR spectrum gave a broad 
singlet at d 5.3 for one proton^ascribauie - to C6-vinylic 
proton. Two multiplets appeared at d 4.5 (Wl/2 = 15Hz), 
and d 4.1 (Wl/2 = 5Hz) both integrating for one proton each 
were assigned to C3-aH and C7-aH respectively. A singlet 
appeared at d 2.1 (IH, exchangeable with deuterium) for hydroxy 
proton. Methyl signals were observed at d 1,2, 0.9, 0.80 and 
0.76. 
The above data in conjuction with the results in case of 
products from cholesterol suggest oil E, as 3p-hydroxy-7p-
bromosstigmast-5-ene (CXXIII). 
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Characterization of oil E^ as 3p-hydroxy-6N-succinimido-5-
bromo-5a-stiqmastane (CXXIV) : 
The oil E2 was analysed for C^oH^^O^BrN C+ve Beilstein 
test). Its I.R. spectrum gave bands at 3450 ( OH), 1700 
(>C=0 of succinimido group), 1230 (C-N) and 835 cm" (C-Br). 
Its M-^Ml spectrum gave two multiplets at d 4.5 (Wl/2 = 16Hz, 
axial) and at 6 3.9 (Wl/2 = 6Hz, equatorial), integrating for 
one proton each was assigned to C3-aH and C6-aH,respectively. 
Another multiplet appeared at d 2.7, due to four methylene 
protons of succinimido moeity. A singlet was observed at d 2.1 
(IH, exchangeable with deuterium) for hydroxy proton. Methyl 
signals were observed at 5 1.0, 0.91, 0.8 and 0,7. 
On the basis of elemental analysis,spectral properties 
and chemical composition the oil E^ , is tentatively characterized 
as 3p-hydroxy-6N-succinimido-5-bromo-5a-stigmastane (CXXIV). 
Reaction of 3g--acetoxy5tigmast—5-ene (CXVI) with N-bromo-
succinimide and borontrifluoride etherate : 
The reaction of 3p-acetoxystigmast—5-ene (CXVI) with 
N-bromosuccinimide and borontrifluoride etherate in dichloro-
methane in the manner described earlier afforded two products 
as non-crystallizable oil F, and F„. 
^10^2J 
CHoCxo 
910H2I 
(CXVI) 
NBS/BFg.EtgO 
(CXXV) 
10"21 
(CXXIII) (CXXIV) 
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^10^21 
(CXXVI) 
Characterization of oil F, as 3p-acetoxy-7p-bromostigmast-
5-ene (CXXV) : 
The oil Fj^  was correctly analysed for C2iHp^,02Br (+ve 
Beilstein test). Its I.R. spectrum exhibited bands at 1740, 
1240 (-O-C-CH3), 1640 (C=C) and 820 cm"-"- (C-Br). Its •'"H-NMR 
spectrum gave a broad singlet at d 5.9 integrating for one 
proton and was assigned to C6-vinylic proton. A multiplet 
appeared at d 5.1 (Wl/2 = 17Hz, axial), integrating for one 
proton was attributed to C3-aH. The C7-aH proton appeared as 
: 36 t 
a multiple! at d 4,31 CWl/2 = 5Hz, axial). Acetate methyl 
protons appeared at d 2.1 as a singlet. Angular and side 
chain methyl protons appeared at d 1,0, 0,9, 0,8 and 0,7, 
On the basis of the elemental analysis, spectral data and 
chemical composition the oil Fj^  is characterized as 3p-acetoxy-
7p-bromo-stigmast-5-ene (CXXV). This finds support by its 
chemical transformation to the corresponding 3p-hydroxy deri-
vative CCXXIII) with methanolic KOH, 
Characterization of oil F^ as 3p-acetoxy-6N-succinimido-5-
bromo-5a--stiamastane (CXXVIJ : 
The oil F2 was analyzed for C^^H^^O^BrN (+ve Bell stein 
test). It's I,R, spectrum gave bands at 1730, 12 40 (-O-fi-CH^ ), 
1710 (>C=0 of succinimido group) 12'20 (C-N) and 820 cm"-"-
CC-Br), The H-NMR spectrum displayed two multiplets at d 5,2 
(Wl/2 = 18Hz, axial) and d 4,2 CWl/2 = 5Hz, equatorial;, inte-
grating for one proton each, were assigned to C3-aH and C6-aH 
respectively. Another multiplet integrating for tour protons 
at d 2,75 was observed for methylene protons of succinimido 
group. Acetate methyl protons appeared at d 2.0, as a singlet. 
Methyl signals were observed at d 1,1, 0,9, 0,83 and 0.7. 
Therefore in accordance with the composition and spectral 
properties the oil F^, can be characterized as 3(3-acetoxy-6N-
succinimido-5-bromo-5a-stigmastane (CXXVl), It was further 
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supported by its chemical transformation to the sp-hydroxy 
derivative (CXXIV) with methanolic KOH. 
It is pertinent to mention here that in each case 
another oily fraction is obtained which could not be resolved, 
and therefore not studied. When there is a substituent present 
at C3-^-position in the steroidal frame work, the product by 
allylic bromination in ring A could not be isolated. 
It is proposed that the work will be repeated to 
increases the quantities for further resolution and then their 
studies. This will be extended to other derivatives to see 
the effect of substituents on the general course of the 
reaction. 
'^y. 
experimental 
All the melting points are uncorrected, I.R, spectra 
were determined in Nujol with a Perkin-Elmer 237 spectro-
photometer, NMR spectra were run in CDCl^ on a Varian A 60/90 
instrument with Me.Si as the internal standard, T.L.C. plates 
were coated with silica gel, A 2C5lf aqueous solution of 
perchloric acid was used as the spraying agent. Light petroleum 
refers to a fraction of b.p. 60-80°. MMR values are given in 
ppm (s = singlet, d = doublet, t = triplet, br = broad, m = 
multiplet). 
36-Chlorocholest-5-ene 
Freshly purified thionyl chloride (40 ml) was added 
gradually to cholesterol (CXIIl) (50 g) at room temperature. 
A vigorous reaction ensued, with the evolution of gaseous 
products. When the reaction slackened the mixture was gently 
heated at a temperature of 50 - 60°C, on a water bath for 1 hr. 
Reaction mixture was then poured slowly with constant shaking 
in excess of cold water. The yellow solid thus obtained was 
filtered under suction and washed several times with ice 
cooled water and air dried. Recrystallization from acetone 
gave 3^-chlorocholest-5-ene (45 g), m.p. 95-96° (lit.^^, 
m.p, 96-97°), 
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Cholest-5~ene (CXII) 
3^-Chlorocholest-5-ene (10.0 g) was dissolved in warm 
amyl alcohol (230 ml) and sodium metal (20.0 g) was added to 
the solution with continuous stirring over a period of 8 hrs. 
During this period of addition of sodium the reaction mixture 
was warmed occasionally so as to facilitate the dissolving of 
sodium metal. When all the sodium metal was dissolved the 
reaction mixture was poured into water, acidified with hydro-
chloric acid and then allowed to stand over night. A white 
crystalline solid was obtained, which was filtered under 
suction and washed thoroughly with water and air dried. The 
crude material was recrystallized from acetone to provide 
cholest-5-ene (CXII) (8 g), m,p. 94°C (lit."*^ , m.p. 95°C). 
36-Acetoxvcholest-5-ene (CXIV) 
A mixture of cholesterol (100 g), pyridine (150 ml) and 
freshly distilled acetic anhydride (100 ml) was heated on a 
water bath for 2 hrs. A brown solution was obtained which was 
allowed to cool to room temperature and poured on to crushed 
icewater mixture with stirring. A white precipitate thus 
obtained was filtered under suction, washed with water and air 
dried. The crude product was recrystallized from acetone to 
give the acetate (CXIV) (75 g), m.p. 112°C (lit.^ "^ , m.p. 116°C) 
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3e-Acetoxvstiqmast-5-ene (CXVI) 
A mixture of ^ -sitosterol (CXV) (50 g) pyridine (75 ml) 
and acetic anhydride (50 ml) was heated on a water bath for 
2 hrs. The resulting brown solution was poured on to crushed 
ice-water mixture with stirring. The white precipitate thus 
obtained was filtered under suction, washed with water and air 
dried. The crude product on recrystallization from acetone 
yielded pure 3^-acetoxystigmast-5-ene (CXVl) (45 g), m.p. 120°C 
(lit."*®, m.p. 120°C). 
Reaction of cholest-5-ene (CXIl) with N-bromosuccinimide and 
borontrifluoride etherate : 
Cholest--5-ene (CXIl) (1.93 g) was dissolved in dichloro-
methane (200 ml). To this freshly distilled borontrifluoride 
etherate (0.1 ml) was added. N-bromosuccinimide (0.88 g) was 
added after five minutes and the reaction mixture was stirred 
for 8 hrs. at room temperature, under anhydrous conditions. 
The reaction was monitored by T.L.C. • The solution was poured 
into NaHCO-j solution and the organic matter was extracted with 
ether. The ethereal solution was washed with water and dried 
over anhydrous Na2S0^. Evaporation of the solvent gave an 
oil, which was chromatographed over silica gel (40 g). 
: 41 : 
Elution with light petroleum gave 7^-bromocholest-5-ene 
(OCVII) (0.82 g) as an oil (Al). 
Analysis found : C, 72.1; H, 10.0 
^27^45^^ requires : C, 72.0; H, 9.9?^  
I.R. : \)„,^ 1600 (C=C), 730 cm""'- (C-Br). 
•'•H-NMR : d 5.2 m (IH, C6-vinylic proton, Wl/2 = 7Hz), 4.3 m 
(IH, C7a-H), 1.02 (CIO-CH3), 0.7 (CI3-CH3), 0.9 
and 0.81 (other methyl protons). 
Further elution with light petroleum:ether (48:2) fur-
nished 4a-bromocholest-5-ene (CXVIII) (0.73 g) as a non 
crystallizable oil (A2). 
Analysis found : C, 72.15; H, 9.80 
^27^45^^ requires : C, 72.0; H, 9.9JIS. 
I«R. : S)». » 1600 (C=C), 770 cm""'- (C-Br). 
^ max. 
•^ H-NMR : d 5.3 m (IH, C6-vinylic proton, Wl/2 = 6Hz), 4.1 m 
(IH, C4p-H)^ 1.03 (CIO-CH3), 0.67 (CI3-CH3), 0.84 
and 0.75 (other methyl protons). 
Reaction of 3e~hvdroxycholest-5-ene (CXIIl) with N-bromo-
succinimide and borontrifluoride etherate : 
3p-Hydroxycholest-5-ene (CXIII) (1.93 g) in dichloro-
: 42 : 
methane (250 ml) was allowed to react with borontrifluoride 
etherate (0.15 ml) and N-bromosuccinimide (0.88 g) as described 
in the earlier experiment. Final work up of the reaction 
mixture in usual manner gave an oil which was chromatographed 
over silica gel (40 g). Elution with light petroleum yielded 
3p-hydroxy-7p-bromocholest-5-ene (CXIX) (0.85 g) as an oil (Bl). 
Analysis found ; C, 72.16; H, 10.02 
CgyH^^BrO requires : C, 72.10; H, 10.009^. 
I*R» J Vm=v 3400 (OH), 1600 (C-C), 735 .cm""'" (C-Br). 
•"•H-NMR : d 5 .3 m (IH, C 6 - v i n y l i c p ro ton , Wl/2 = 6Hz), 4 . 5 
m (IH, C3-aH, Wl/2 = 16Hz), 3 .7 m (IH, C7-aH, 
Wl/2 = 6Hz), 1.15 (CIO-CH3), 0 .65 (CI3-CH3), 0 . 8 5 , 
0 . 8 0 ( o t h e r methyl p r o t o n s ) . 
F u r t h e r e l u t i o n wi th l i g h t pe t ro leum : e t h e r (40:10) 
af forded 3^-hydroxy-5-bromo-6N-succ in imido-5a-cho les tane 
(CXX), (0 .72 g) as an o i l (B2) . 
Ana lys i s found : C, 6 6 . 0 7 ; H, 8 .69 
^3l"49^^^^3 ^®q"i^es : C, 66 ,00 ; H, 8.703i. 
! • « • ! ^ m a x . ^"^^ ^^^* I'^IS (>C=0), 1220 (C-N), 740 cm~^ 
( C - B r ) . 
•••H-NMR : d 4 . 5 b r , m(lH, C3-aH, Wl/2 = 16Hz), 3 .7 m (IH, 
: 43 : 
C6-aH, Wl/2 = 6Hz), 2.8 m (4H, ^ ^ ^ V ^ h 1.12 
(CIO-CH3), 0.7 (CI3-CH3), 0.89 and 0.8 (other 
methyl protons). 
Reaction of 36-acetoxvcholest-5-ene (CXIV) with N-bromo-
succinlmlde and borontrifluorlde etherate : 
3p-Acetoxycholest-5-ene (CXIV) (2.25 g) In dlchloromethane 
(250 ml) was allowed to react with borontrifluoride etherate 
(0.17 ml) and N-bromosuccinimide (0.88 g) as described in the 
earlier experiment. Final work up of the reaction mixture in 
the usual manner gave an oil which was chromatographed over 
silica gel (45 g). 
Elution with light petroleum afforded 3p-acetoxy-7p-
bromocholest-5-ene (CXXl) (0.65 g) as an oil (Dl). 
Analysis found : C, 68.63; H, 9.12 
^29^47^2^^ requires : C, 68.60; H, 9.1?^ . 
I.R. : Vmax. ^'^^^* ^^^ (-O-C-CH3), 1620 (C=C), 750 cm"^ 
(C-Br). 
•••H-NMR : d 5 .6 b r , m (IH, C 6 - v i n y l i c p ro ton , Wl/2 = 6 Hz) , 
5 . 1 m (IH, C3-aH, Wl/2 = 17Hz), 4 . 3 5 m (IH, C7-aH, 
Wl/2 = 4Hz), 2 . 1 s(3H, O-C-CH3), 1.0 (CIO-CH3), 0 . 7 
(CI3-CH3), 0 . 9 and 0 . 8 1 ( o t h e r methyl p r o t o n s ) . 
: 44 : 
3^-Acetoxy-7p-broinocholest-5-ene (CXXI) (0.1 g) was 
heated under reflux with 2% NaOH (20 ml) for 30 minutes and 
poured in cold water. Organic matter was extracted with 
ether, and dried. Evaporation of the solvent gave an oil 
which was found to be identical in T.L.C. with the compound 
(CXIX), obtained by similar reaction of cholesterol (CXIIl). 
Further elution with light petroleum : ether (40:10) 
yielded 3p-acetoxy-5-bromo-6N-succinimido-5a-cholestane 
(CXXII) (0.85 g) as an oil (D2). 
Analysis found : C, 65.95; H, 8.68 
^31^49^^^3 ^6Q"i^®s : C, 65.9; H, 8.6?^ . 
I.R. : V V 1740, 1235 (-0-C-CH^), 1705 (>C=0), 1220 
max. s3 
(C-N), 825 cm"-"- (C-Br). 
•^ H-NMR : d 5.2 m (IH, C3-aH, Wl/2 = 17Hz), 4.2 m (IH, C6-aH, 
Wl/2 = 6Hz), 2.75 m (4H, V ^ ^ V ^ ) , 2.0 s (3H, 
-0-C-CH3),)1.2 (CIO-CH3), 0.65 (CI3-CH3), 0.9 and 
0.8 (other methyl protons). 
3^-Acetoxy-5-bromo-6N-succinimido-5a-cholestane (CXXII) 
(0.1 g) when allowed to react with NaCH (20 ml) as described 
earlier afforded (CXX) identical in all respects to the same 
compound obtained by the reaction of cholesterol (CXIIl). 
: 45 : 
Reaction of 3B-hvdroxvstlqmast-5-ene (CXV) with N-bromosuccinl-
mide and borontrifluoride etherate : 
3p-Hydroxystigmast-5-ene (CXV) (2.48 g) in dichloro-
methane (250 ml) was allowed to react with borontrifluoride 
etherate (0.1 ml) and N-bromosuccinimide (1.06 g) as described 
in the earlier experiment. Work up of the reaction mixture 
in the usual manner gave an oil which was chromatographed over 
silica gel (45 g). 
Elution with light petroleum gave 3p-hydroxy-7p-bromo-
stigmast-5-ene (CXXIII) (0.9 g) as an oil (El). 
Analysis found : C, 70.44; H, 9.91 
^9^49^^^ requires : C, 70.40; H, 9.8?^ . 
I»R» ' S>„.v 34O0 (OH), 1640 (C=C) and 830 cm"-"" (C-Br). 
•'•H-NMR : d 5.3 br, m (IH, C6-vinylic proton, Wl/2 = 6Hz), 
4.5 m (IH, C3-aH, Wl/2 = 15Hz), 4.1 m (IH, C7-aH, 
Wl/2 = 5H2), 2.1 (IH, OH, exchangable with deu-
terium), 1.2 (CIO-CH3), 0.76 (CI3-CH3), 0.9, 0.8 
(other methyl protons). 
Elution with light petroleum : ether (40:10) yielded 
3p-hydroxy-5-bromo-6N-succinimido-5a-stigmastane (CXXIV) 
(0.7 g) as an oil (E2). 
: 46 : 
Analysis found : C, 67.0; H, 9.11 
^33^54^3^^'^ requires : C, 66.9; H, 9.0?^ . 
I«R. : '^ «,,,, 3450 (OH), 1700 (>C=0), 1230 (C-N), 835 cm~^ 
(C-Br). 
^H-NMR : d 4.5 m (IH, C3-aH, Wl/2 = 16Hz), 3.9 m (IH, C6-aH, 
Wl/2 = 6Hz), 2.7 m (4H, V ' V ^ ) , 2.1 (IH, OH, 
exchangeable with deuterium), 1.0 (ClO-CH^), 0.7 
(CI3-CH3), 0.91 and 0.8 (other methyl protons). 
Reaction of 3g-acetoxvstiqmast--5-ene (CXVI) with N-bromo-
succinimide and borontrifluoride etherate : 
3p-Acetoxystigmast-5-ene (CXVI) (3.5 g) in dichloromethane 
(200 ml) was allowed to react with borontrifluoride etherate 
(1.5 ml) and N-bromosuccinimide (1.3 g) as described in the 
earlier experiment. Final work up of the reaction mixture in 
the usual manner gave an oil which was chromatographed over 
silica gel (65 gm). 
Elution with light petroleum gave 3p-acetoxy-7p-bromo-
stigmast-5-ene (CXXV) (1.0 g) as an oil (Fl). 
Analysis found : C, 69.41; H, 9.48 
Cgj^ H^ j^ O^ Br requires : C, 69.40; H, 9.55^ . 
: 47 : 
O 
I.R. : y„ ^ 1740, 1240 (-0-C-CH^), 1640 (C=C;, 820 cm"-*-
(C-Br;. 
•"^ -NMR : d 5.9 br, s (IH, C6-vinylic proton^, 5.1 m (IH, 
C3-aH, Wl/2 = 17Hz), 4.3 m (IH, C7-aH, Wl/2 = 5Hz), 
0 
2.1 s (3H, -O-^-CHg), 1.0 (CIO-CH3), 0.7 (CI3-CH3), 
0.9 and 0.8 (other methyl protons). 
3p-Acetoxy-7p-bromostigmast-5-ene (CXXV) (O.l g) when allowed 
to react with NaOH (15 ml) as described earlier afforded 
(CXXIIl), identical in all respects to the same compound 
obtained by the reaction of 3p-hydroxystigmast-5-ene (CXV). 
Further elution with light petroleum:ether (40:10) 
yielded 3p-acetoxy-5-bromo-6N-succinimido-5a-stigmastane 
(CXXVI) (1.2 g) as an oil (F2). 
Analysis found : C, 66.15; H, 8.81 
C3=H^.0.BrN requires : C, 66.10; H, 8.89^ . 
q 
I«R» J V^ .v 1730, 1240 ("O-C-CH-5), 1710 (>C=0), 1220 
(C-N), 820 cm"-'- ( C - B r ) . 
•"•H-NMR : d 5 .2 m (IH, C3-aH, Wl/2 = 18Hz), 4 . 2 m (IH, C6-aH, 
Wl/2 = 6Hz), 2 . 7 5 s (4H, ^^^y.^ ) , 2 . 0 s (3H, 
-O-C-CH3), 1.1 (CIO-CH3), 0 .7 (CI3-CH3), 0 . 9 , 0 .83 
( o t h e r methyl p r o t o n s ) . 
: 48 : 
3^-Acetoxy-5-bromo-6N-succinimido-5a-stigmastane 
(CXXVI) (0.1 g) when allowed to react with NaOH (15 ml) as 
described earlier afforded (CXXIV) identical in all respects 
to the same compound obtained by the reaction of 3^-hydroxy-
stigmast-5-ene (CXV). 
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PROPOSED EXTENSION OF THE WORK : 
The following olefins in the cholestane and stigmastane 
series will also be treated under the same conditions with 
NBS/NBA in presence of BFo-etherate. The halo compounds thus 
obtained will be treated with ammonia, urea and thiourea. The 
products obtained will be identified by spectral and analytical 
evaluation. 
NBS/NBA,BF3 
Steroidal Alkene 
Tetrahedron Lett., 
26, 1811 (1985). 
Product 
-> Steroidal halo compbund 
J.Org.Chem.,32, ^ 3 
713 U967). V. 
Steroidal amino compound 
X = Cl/Br/l/OPr 
Reaction of steroidal a,^-unsaturated ketone will be 
carried out to check if the reaction takes place at conjugated 
double bond. The products specially the compounds containing 
succinimido group may be screened for their biological activity 
if any. 
©sijiip^sia ^w® 
SYNTHESIS OF STEROIDAL 
OXAZOLIDINETHIONES 
^I^oretttal 
Oxazolidinethiones constitute an important class of 
heterocyclic compounds containing at least one five membered 
ring having non-adjacent oxygen and nitrogen atoms joined by 
a thione group. These are also shown to have useful biological 
1-5 
activities . 5-Vinyl oxazolidin-2-thione also known as pro-
goitrin a thioglucoside was isolated from turnip root, seeds 
of numerous brassicae including cabbage, turnip and rape by 
Astwood et al. , which showed antihyroid activity and its 
structure was confirmed by the syntheses. 
7 
In 1950 Ettlinger reported the synthesis of the 
naturally occuring L-5-vinylCoxazolidin-2-thione (II) from 
butadiene-l,2-oxide (I). The oxirane (I) when treated with 
ammonia and carbon disulfide in alcoholic KOH, gave L-5-vinyl 
oxazolidin-2-thione (II). 
NH3, CS2 
CH2 = CH - CH - CH2 EtOH, KOH > ^^2 = CH - CH - CHg 
0 HN 0 
II 
s 
( I ) ( I I ) 
Q 
4-Methyl-5-phenyloxazolidin-2-thione (IV) is obtained 
when aq. solution of a(l-aminoethyl) benzyl alcohol [norphe-
drin] hydrochloride (ill) reacts with carbon disulfide in 
icecold dioxane solution. 
: 56 : 
f;W2"^ l CS„ KOH / " 
C H 3 - C H - C H - O H D,^,,,e > C H 3 - C H - N 
C.H^ ,CH >C=S 
'6 5 
^5^6 ^ ^ ^ 
(III) (IV) 
9 
Shachat and Bagnell reported the reaction of propargyl 
alcohol (V) and phenyl isothiocyanate (Vl), which gave N-phenyl 
~4-methylenoxazolidin—2-thione (VII) and its isomeric product 
thiolane (VIII). 
S 
II 
HC = CCH2OH + Ph-N=C=S > 0-
N-Ph 
1 
CH2 
(V) (VI) (VII) 
(VIII) 
Condensation of l-aryloxy-3-aminopropan-2-ol (IX-XII) 
with carbon disulfide in the presence of alcoholic KOH, affordec 
5-aryloxymethyl-2-oxazolidinethiones (XIII-XVI) . 
: 57 : 
RC ^H40CH2-CH-CH2-NH, 
OH 
(ix; 
U) 
(XI) 
(XII) 
R 
H 
CH3 
CH3O 
NO2 
CS^,KOH 
EtOH, 8hrs 
RC^H^O-CH 
CXIII) 
Cxiv) 
(XV) 
(XVI) 
0 \ 
\ 
II 
s 
R 
H 
CH3 
CH3O 
NO2 
N-H 
Mickel et al. reported the formation of oxazolidin-2-
thiones (XVIIIa-e) by stirring amino alcohols (XVIIa-eJ with 
carbon disulfide in anhydrous dimethylsulphoxide. 
r^l 
R1 
2 ' R"^  - C -
3 ' 
R"^  - C -
1 i4 
(XVIIa-e 
a' 
(a) H 
(bj Me 
(c) Me 
(d) H 
(e) H 
OH 
) 
R^ 
H 
H 
Me 
H 
H 
CS2 
DMSO 
a' 
H 
H 
H 
Me 
Me 
R^ —V N-H 
CXVIIIa-e; 
R4 
H 
H 
H 
H 
Me 
: 58 : 
12 5-^4-Aminophenoxy m e t h y l ) o x a z o l i c i i n - 2 - t h i o n e ^XX) was 
s y n t h e s i z e d by t h e cyc lo condensa t ion of l - t 4 - aminophenoxy j -
3-amino-2-propanol (XIXJ wi th carbon d i s u l f i d e i n t h e p resence 
of KOH. 
OCH -^CH-CH« 9-CH2 
X 2 I I 2 \ ^ OH NH2 CS2 
KOH 
(XIX) "(XX) 
13 5 - P h e n y l o x a z o l i d i n ~ 2 - t h i o n e ^XXIIl) was ob ta ined when 
t r i m e t h y l s i l y l methyl i s o t h i o c y a n a t e CXXi; was sub j ec t ed t o 
t h e n - t e t r a b u t y l ammonium f l u o r i d e (n-Bu.NF>) c a t a l y z e d r e a c t i o n 
with benzaldehyde (XXIl ) . 
S 
\\ 
M n-Bu.NF o^^N-H 
(CH^)^SiCH^-N=C=S + Ph-C-H = > ^^ VJ 
Ph 
(XXI) (XXII) (XXIII) 
Similar reaction of bis(trimethylsilyl) methyl isothio-
cyanate (XXIV) and tris(trimethylsilyl) methyl isothiocyanate 
(XXVII) with benzaldehyde (XXIl) in the presence of a cataly-
tic amount of n-Bu.NF afforded 5-phenyl-4-trimethylsilyloxa-
zolidin-2-thione (XXV), styryl isothiocyanate (XXVI) and (tri-
methylsilyl) styryl isothiocyanate (XXVIII), 4-benzyl-5-phenyl-
4-oxazolin-2-thione (XXIX) respectively-"-^ . 
: 59 : 
0 
II n-Bu^ NF 0 N-H 
(Me3Si)2CH-N=C=S + Ph-C-H >^ \ / + 
1% 5iMe3 
(XXIV) (XXII) (XXV) 
PhCH=CH-N=C=S 
(XXVI) 
n-Bu.NF Ph N=C=S 
(Me3Si)3C-N=C=S + Ph-CH=0 =—> \ ^ 
H SiMe^ 
(XXVII) (XXII) (XXVIII) 
S 
W N-H 
Ph CH2Ph 
(XXIX) 
Reaction of p~touenesulfonyl isothiocyanate (XXX) 
with 2-chloroethanol (XXXI) provided (XXXIl) which was conver-
ted to N-(p-toluenesulfonyl)oxazolidin-2-thione (XXXIII) 
0 CH^Cl 
3 6 4 II I 
0 CHgOH 
(XXX) (XXXI) 
O S 
CH3-C^H4-S-NHCS0CH2-CH2-C1 Pyridine i^^cJ^K_ ^ _ j / \ p 
(XXXII) (XXXIII) 
: 60 : 
15 Duffield et al. synthesized 5-phenyl-3,4-dimethyl-
oxazolidin-2-thione (XXXV) from nickel dithiocarbamate complex 
(XXXIV) by the reaction of Hg(Il) or Ag(l) ions. 
CH 
CH - OH 
I 
Ph 
•^s/ \s^ 
?"3 ^3 
C - N - CH 
HO-CH 
I 
Ph 
Hg(ll)/Ag(l) 
(XXXIV) 
N-CH, 
(XXXV) 
Shibata et al."""^  treated n-Bu3SnO(CH2)2-X (XXXV I-XXXV III) 
with isothiocyanates (VI, XXXIX,XL) which afforded N-substituted 
l,3-oxathiolan-2-imines (XLI-XLIII) and 1,3-oxazolidin-2-thiones 
(XLIV-XLVI). 
n-Bu3SnO(CH2)2X + R-N=C=S 
(XXXVI) 
(XXXVII) 
(XXXVIII) 
CI 
Br 
I 
CHr) ~ CH,j 
/ 2 \^ 
C 
II 
N 
I 
R 
(VI) 
(XXXIX) 
(XL) 
R 
Ph 
PhCH. 
Me 
CH2 -
C 
II 
s 
CH. 
N-R 
(XLI) 
(xm) 
(XLIII) 
Ph 
PhCH, 
CHo ' 
(XLIVj 
(XLV) 
(XLVI) 
Ph 
PhCH 
Me 
: 61 : 
2-Methyl-3-butyn-2-ol (XLVII) when reacted with isothio-
cyanates (VI, XLVIII) in the presence of sodium hydride using 
N,-N-Dimethylformamide as the solvent, corresponding oxazolidin-
17 2-thiones (XLIX, L) were obtained. 
CH, I 3 
HC=C-C-OH + 
I 
(XLVII) 
S 
II 
c 
Ph-N=C=S 
(VI) 
JML 
DMF 
Ph-N 
1 
H,C-C 
CH, 
(XLIX) 
0 
/ 
C=CH, 
CH3 
HC=C-C-OH + BrC^H.NCS ^S > 
CH3 
(XLVII) 
'6"4' 
(XLVIII) 
DMF 
S 
B 
Br-C,H.-N 6 4 ^  
H^C-C 3 I 
CH, 
0 
/ 
C=CH. 
(L) 
4(S)-(Methoxycarbonyl-r-l,3-oxazolidin-2-thione (LIIl) 
and 4(R)-(methoxy carbonyl—-l,3-oxazolidin-2-thione (LIV) were 
obtained when a suspension of L and D serine methyl ester 
hydrochlorides (LI, LII) in tetrahydrofuran (THF) was added to 
trimethylamine at room temperature, followed by addition of 
18 
carbon disulfide and heating the contents under reflux 
HO 
/^ , • • • " 
HNHHCl 
THF, Et3N 
CS, N-H 
: 62 
R- R- R^  
(LI) H C02Me 
(LII) C02Me H 
(LIII) H CO^Me 
(LIV) C02Me H 
Reaction of 3p,21-dihydroxy-20,20-dimethoxy-16a,17a-
epoxypregn-5-en-20-one (LV) with pyridine thiocyanate in the 
presence of carbethoxy hydrazine afforded the.ethoxy carbonyl 
hydrazone (LVl) and oxazolidine thione (LVIl) 
OHH«C QQ^ ^ 
,19 
(LV) 
Pyr id ine- th iocyanate 
> 
H2NNHC02Et 
CH2OH 
NHNHCX>2Et 
NHNHC02Et K 
(LVI) (LVII) 
: 63 : 
20 Mohammed Hafeez Ansari et al. synthesized some novel 
spiro oxathiolanedihydrotetrazoles from the reactions of 
dihydrotetrazolethiones- with epoxides in presence of lithium 
bromide as a catalyst and dimethylformamide (DMF) as a solvent. 
Reaction of l-phenyl-(LIXa) and 1-p-f luorophenyl--l,4-dihydro-
tetrazole-5~thione (LIXb) with methyl epoxyesters [Methyl 10, 
11-epoxy undecanoate] (LVIIl) and methyl cis~9,10-epoxy octadeca-
noate (LX) in presence of lithium bromide were performed. 
Reactions of (LVIIi; with (LIXa; and (LIXb) afforded 
compounds (LXIa) and (LXIb) respectively. Similarly (LX) 
reacts with (LIXa) and (.LIXb) to yield the expected compounds 
(LXII) and (LXill) respectively. 
R^ - CH - CH - R2 + R3 M H D ^ > ^IBr 
\ ^ N /^^\ y reflux 
^n N N 
° \ / 
N = N 
(LVIII) H [CH2]8C02Me Ph(LIXa; 
(LX) Me(CH2)y [CH2]7C02Me p-F-C^H4(LlXb) 
: 64 : 
' ^ CH - CH ^ 
R^-N " N-H 
N ' N 
rDCIa^ 
(.DClb; 
(LXII) 
(LXIII) 
R ' 
H 
H 
1 [CH2]7C02Me 
(Me[CH2]7 
[[CH2]7C02Me 
R ' 
[CH2]8C02Me 
[CH2]gC02Me 
[CH2]yC02Me 
[CH2]7C02Me 
Me[CH2]7 
R3 
Ph 
^-F-C6H4 
Ph 
4-F-C.H. 6 4 
21 M.H. Ansari et a l . repor ted the r eac t ion of methyl 
10,11-epoxy undecanoate (LXIII) with an equimolar quant i ty of 
p-f luorophenylisothiocyanate in dimethylformamide (DMF) and 
in the presence of a c a t a l y t i c amount of LiBr under r e f l u x . 
This afforded 5-(8-methoxy carbonyl oc ty l ) - - l ,3 -oxazo l id ine-2-
thione (LXIV), 3-p-fluorophenyl-5-(8-methoxy carbonyl o c t y l ) , 
l , 3 -oxazo l id ine -2- th ione (LXVl) and 2p-fluorophenylimino-5-
(8-methoxy carbonyl oc ty l ) - l , 3 -oxa th io l ane (LXV). Similar 
reac t ion of (LXIII) with a l l y l i so th iocyanate yielded 2 -a l ly l -
: 65 : 
iinino-5-[8-inethoxy carbonyl o c t y l ] - l , 3 - o x a t h i o l a n e (LXVIl) 
and 3-al lyl-5-(8-methoxy carbonyl o c t y l ) - l , 3 - o x a z o l i d i n e - 2 -
thione (DCVIII) alongwith the product (LXIV). 
r~ 
CHr. - CH 
1 "^  1 1 1 
NH 0 
II 
s 
- R 
< 
C 
- CH - R 
) 
( L V I I I ) 
R-'-NCS-DMF 
LiBr 
i 
CH^ - CH 
1 ^ 1 
1 1 
S 0 
^ C ^ 
ti-Rl 
- R 
4 
CHo - CH 
1 ^ 1 
1 ' ' R-^-N 0 
^ C ^ 
II 
s 
- R 
(LXIV) (LXV) (LXVII) (LXVI) (DCVIII) 
(LVIII), (LXIV); 
(LXV), (LXVI); 
R = [CH^lgCO^Me 
R = [CH^JoCO-Me; R""" = p-F-C,H 
'2 •'8 2 6 4 
(LXVII), (LXVIII); R = [CH2]QC02Me; R^ = CH2— CH-CH2-
I.R., NMR and Mass spectral data for some compounds of 
interest is given in Table 1. 
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Msitmsim 
22 Epoxides being useful intermediates in organic syntheses 
afforded oxazolidinethiones alongwith other products, when 
allowed to react with equimolar quantity of p-fluorophenyl 
isothiocyanate in dimethylformamide. This instigated us to 
study this reaction on steroidal epoxides. The present work 
describes the reaction of 5,6a-epoxy cholestane (LXIX) with 
p-fluorophenylisothiocyanate in DMF. The results are interes-
ting and open up an area for further reactions with different 
substituents in the steroidal frame work. 
( LXIX ; 
: 69 : 
Reaction of 5,6a-epoxy-5a-cholestane (LXIX) with p-fluoro-
phenylisothiocyanate : 
5,6a-Epoxy-5a-cholestane (LXIX) was allowed to react with 
p-fluorophenylisothlocyanate in dimethylformamide and lithium 
bromide as the catalyst under anhydrous conditions. Final 
work up and chromatography of the resulting mixture gave two 
fractions as solids with melting points, 110° and 131°C. 
(LXIX) 
CgH-j_7 
'8Hl7 
y't>. 
(LXXI) 
Characterization of the compound with m.p. 110° as 6-oxo-
cholest-4-ene (LXX) 
The compound, m.p. 110 C analyzed for C^yH. .0, Absence 
of N, S, F excluded the possibility of the oxazolidine thione 
moiety. The compound was identified as 6-oxo^cholest-4-ene 
(reported , m.p. 110 ). Identical sample (available), m.p. 
and m.m.p. 110 C. 
: 70 : 
Characterization of the compound, m»p» 131°C as N~parafluoro-
phenyl~5.6a-oxazolidinethione~5a-cholestane (LXXI) : 
The compound, m.p. 131° was analyzed for C^^H^^ONSF. 
Presence of fluorine was assured by the positive Beilstein 
test. In its I.R. spectrum a band at 1570 indicated presence 
of a phenyl group, other bands obtained are 1480, 1510 (C=S, 
linked to N) and 1070 cm"-'- (C-O-C). 
The NMR spectrum exhibited a broad multiplet at d 6.7, 
equivalent to four aromatic protons. Another peak integrating 
for one proton at d 3,3 was assigned to C6-pH. Other methyl 
protons were observed at d 1.28, 0.93, 0.83 and 0.7 . The 
data can best be rationalized by formulating the compound 
m.p. 131 as N-parafluorophenyl-5,6a-oxazolidinethione-5a-
cholestane (LXXI^. 
The stereochemical assignment is on the basis of the 
proposed mechanism (Scheme-l) for its formation. This can 
be decided _ in presence of a substituent at ring A by 
taking a suitable substrate for the same reaction. Formation 
of the steroidal oxazolidine thione proceeds by preferential 
anionic nucleophilic ring opening O-attack of Br" ion; at the 
less substituted secondary carbon C-6. This is due to steric 
factors and the basic medium dimethylformamide (DMFj being a 
strong polar solvent. 
SCHEME-1 : 71 : 
CQHJ_7 
LiBr 
(LXIX) 
CgHj^ y 
?8"l7 
lf^:.r\ 
s=c 
?8"l7 
^8"l7 
1§" VQ^F Mo^ II 
s 
(LXXI) 
Cxpettmental 
5,6a-Epoxv-5a--cholestane (LXIXJ 
Cholest-5-ene (4 g) in chloroform ^100 ml) was treated 
with a solution of perbenzoic acid (1.1 mole equivalent) in 
chloroform and Rept at -8 C for 20 hrs. The mixture was then 
washed with ice cold sodium bicarbonate solution {,b%), sodium 
thiosulphate solution (5%) and water. Evaporation of the 
solvent yielded as an oil, which was recrystallized from acetone 
as needles (LXIX), m.p. 75° (Lit. , m.p. 74-75 ), 
Reaction of 5.6a-epoxv-5a-cholestane((LXIX) with p-fluoro-
phenylisothiocvanate in DMF : 
To a stirred solution of 5,6a-epoxy-5a-cholestane (2 g) 
in dimethylformamide was added equimolar quantity of p-fluoro-
phenylisothiocyanate and lithiumbromide at room temperature. 
Progress of the reaction mixture was monitored by T.L.C. 
After completion of the reaction, the solvent was removed and 
poured into water and washed with NaHCOg solution (5%). The 
mixture was diluted with ether and shaken. The ethereal solu-
tion was dried over anhydrous sodium sulphate. Evaporation of 
the solvent gave an oil which was chromatographed over silica 
gel (50 gm). Elution with light petroleum ether : ether (20:1) 
: 73 : 
yielded 6-oxocholest-4-ene ^LXX) as solid compound which 
was recrystallized from methanol (lit. , m.p. 110 C). 
Further elution with petroleum ether : ether (4:1) 
yielded N-parafluorophenyl-b,6a-oxazolidinethione-5a-choles-
tane (LXXI) as a solid compound which was recrystallized from 
methanol, m.p. 131 C. 
Analysis found : C, 75.83; H, 9.10 
C^^H^gOnSF requires : C, 75.80; H, 9.1?^ . 
I«R' s ^^ ,, l^ '^ O (phenyl), 1480, 1510 (C=S, linked 
•^  max. 
to N), 1070 (-C-0-C--). 
•^ H-NMR : d 6.7, br (phenyl protons), 3.3 (IH, C6-pH), 1.28 
0,93, 0.83, 0.7 (other methyl protons). 
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PROPOSED RESEARCH PLAN : 
The given olefins in cholestane and stigmastane series 
will also be treated under the same conditions with p-fluoro-
phenylisothiocyanate and lithiumbromide (catalyst) in dimethyl 
formamide. The products obtained will be identified by 
spectral and analytical study. 
> Products 
LiBr, DMF 
J. Chem. Research(S), 199 (1990). 
It is proposed that stereochemical and conformational 
study of the products obtained will be carried out. These 
compounds will also be screened for their biological activities. 
